has been fabricated by the pulsed laser deposition of . Ir ions form a pyrochlore sublattice, which is known to give rise to a strong geometrical frustration. This Ir spinel was found to be a narrow gap insulator, in remarkable contrast to the metallic ground state of rutile-type 2 IrO .
We argue that an interplay of strong spin-orbit coupling and a Coulomb repulsion gives rise to an insulating ground state as in a layered perovskite IrO . The crystal structures were characterized by various x-ray diffraction (XRD) measurements using Cu K radiation. The composition of films was checked by x-ray photoelectron spectroscopy (XPS).
In XRD measurement of 2- scan on obtained films shown in Fig. 2(a) , the presence of (226), (551), (153) temperature. The framework of structure was maintained after the Li-deintercalation which is evidenced by XRD pattern in Fig. 2(a) . The small value of full width at half maximum of rocking curve of  scan of
for (111) reflection indicates that the crystallinity is maintained. Taking look at details, we notice that the peak positions of (hhh) reflections shifted to higher 2 s [ Fig. 2(b) ], indicating that the cell volume was reduced. This reflects the deintercalation of Li. The XPS spectra of the same films clearly indicated the absence of Li 1s peak within our resolution. From these results, we concluded that Li ions were entirely removed from the film without any degradation of crystallinity and that is likely very small. The narrow energy gap is indeed evidenced by an optical conductivity spectrum () measured at room temperature shown in Fig. 3(c) . It is clear in Fig. 3(c) that a narrow charge gap is present below a peak ()at 0.5 eV, and that the energy gap should be much smaller than 0.5 eV. These transport and spectroscopic studies indicate that t system with Ir in the octahedral B site. The valence-band spectrum is composed of a broad structure ranging from 3 to 9 eV and an intense peak at around 1.5 eV [ Fig. 3 (b) t state in the octahedral B site. t bands. 7 We assign the absorption spectrum above 3 eV to the interband transition from 2g t to empty g e , corresponding to the octahedral crystal field splitting  LF .
The two peaks, andat low energies t manifolds, which is absent in
